arising in the inner zone, or if the ducts of the former are obstructed by extreme scirrhous reaction, few, if any, cells will be obtained. Cell types seen: Normal prostatic cells are usually seen singly or occasionally in small groups. They are slightly larger than leucocytes, the nucleus is central and occupies a half to two-thirds of the cell. Nuclear detail is fine and there is little variation in size.
Nucleoli are not often seen.
Carcinomatous cells are characteristically seen in groups or clumps. Nuclei tend to be overcrowded and hyperchromatic with marked overlapping. There is great variation in size, the average being greater than in the benign cell. The cytoplasm is often difficult to see and has an irregular and frayed edge.
Transitional cells derived from the bladder and urethra and histiocytes in a variety of sizes and shapes (often crowded with sperms, leucocytes and corpora amylacea) are also seen.
Following cestrogen therapy, two characteristic cells make their appearance, the glycogen cell, which is a round or oval cell with small eccentric nucleus, and squamous cells resembling superficial vaginal cells. The former are modified prostatic epithelial cells while the latter are modified transitional epithelial cells derived from the prostatic ducts and urethra. Malignant cells tend to disappear entirely during successful treatment, any remaining being characterized by the poor staining quality and indistinctness of their nuclei.
(4) Interpretation of results.-We are fortunate in having had all our prostatic smears examined and interpreted by either Dr. Gopal Ayengar (late of the Chester Beatty Institute) or Dr. J. Bamforth (in the laboratories of the Imperial Cancer Research Fund). The results shown in Table I represent the first 100 cases which have been examined in which comparison has been possible with standard histological preparations. In 4 other cases diagnosed by the cytologist as having carcinoma and in which histological material could not be obtained, 3 later developed further confirmatory evidence of malignancy in the form of bone secondaries and/or grossly raised serum acid phosphatase levels. Table I further shows that in only 7 cases has there been any doubt by the cytologist as to the correct cytological diagnosis. In the remaining 93 cases a definite diagnosis gave an accuracy of 95 7%. The results compare favourably with those obtained by any standard method of biopsy and the method commends itself as one which can be repeated several times ifnecessary on the same material. It is, therefore, particularly suitable for diagnosis, for research work and for the follow-up of cases receiving hormonal therapy.
Metaplasia in the Epithelium of the Urinary Tract By C. K. ANDERSON, M.B. (Leeds) AN understanding of the process of metaplasia in the epithelium of the urinary tract is of considerable importance to pathologist and surgeon alike, for it both helps to clarify the histogenesis of certain tumours and, by indicating potentially neoplastic changes in the surrounding mucosa, greatly aids the logical treatment of bladder tumours.
The renal pelvis, ureter and bladder are lined by a stratified transitional-cell epithelium. The superficial layer is composed of somewhat flattened cells, frequently having two nuclei, and at the surface an ill-defined cuticle is formed. The deeper layers contain more rounded cells which appear able to slide one upon another, and this type of epithelium is well adapted both to resist the macerating action of urine and to allow of rapid changes in volume within the cavities it lines. Transitional epithelium bears certain affinities to squamous epithelium, although it does not normally show any obvious squamous characteristics. It does not, for instance, show well-marked prickle cells, as does the squamous epithelium of the upper alimentary tract, nor does it elaborate keratohyalin or give rise to appendages such as sweat glands and hair follicles, as does the skin. We may, therefore, consider it a type of squamous epithelium in a lowly degree of differentiation.
During the course of development and specialization epithelial cells become fixed within fairly narrow limits as to their morphological characteristics. The fertilized ovum is totipotential and will differentiate into cells of all types, and the cells of the embryonal layers are multipotential and will form cells of several types, but adult epithelial cells, whatever their normal degree of differentiation, will be replaced under normal conditions of wear and tear by cells of identical type. This process is referred to as normoplasia and represents the body's normal response to a normal environment. But if the environment becomes abnormal then an abnormal response may follow and this is particularly liable to happen within the epithelium of the urinary tract. The changes produced may manifest themselves in two ways. First, cells may differentiate to a degree beyond normal, a process referred to as prosoplasia (Fig. 1 ). This is demonstrated in transitional epithelium by the cells becoming increasingly squamous in character; basal papilhe are formed, prickle cells become prominent and keratin may often be produced, until the epithelium may resemble skin without the presence of dermal appendages. Secondly, cells of a given part when undergoing rapid multiplication may appear to acquire a degree of foetal plasticity and will then mature to form a type of cell not met with in that situation under normal conditions. This process is known as metaplasia and is shown in transitional epithelium by the appearance of columnar and mucus-secreting goblet cells frequently arranged to form tubular glands. It is to be noted that pathologists usually use the term "metaplasia" to cover both the process of prosoplasia and true metaplasia.
Squamous prosoplasia is well seen in areas of leukoplakia such as occur in the renal pelvis and bladder in association with calculus disease, particularly with urinary infection, tuberculosis and ectopia vesicaE. Epidermoid carcinoma is rare both in the renal pelvis (Gahagan and Reed, 1949) and in the bladder (Royce and Ackerman, 1951) . It is usually associated with areas of leukoplakia and represents a tumour arising from prosoplastic epithelium.
Case I is an example of this. 70i
Case L-K. T., female, aged 70. This patient was seen by the physicians complaining of backache of many years' duration. She was found to have a non-functioning left kidney which contained a large calculus and was advised to have the kidney removed. When the nephrectomy specimen was examined it was found that the kidney was drained by two pelves and two ureters. The lower pole and pelvis were normal, but the upper pelvis was dilated and showed leukoplakia throughout its entire extent. It contained both an oxalate stone 3 5 cm. in diameter, and an unsuspected papillary tumour, 3 cm. in diameter. The tumour was an epidermoid carcinoma showing the most extensive keratinization (Fig. 2) . Mitotic figures were numerous and there was deep invasion of the renal FIG. 2. Epidermoid carcinoma of the renal pelvis invading the parenchyma which shows chronic inflammatory changes. The remainder of the epithelium of the pelvis shows squamous prosoplasia. (H. and E. x40.) parenchyma, which showed advanced pyelonephritis. This case is quite typical, most of these tumours are assoziated with long-standing infection and calculus disease and in nearly all instances the presence of the tumour is unsuspected at the time of operation; they appear to carry a very poor prognosis. The patient is alive and well eight months after operation.
Areas of squamous prosoplasia, often showing a total absence of keratinization, are seen in transitional cell tumours of the renal pelvis and bladder. They are often prominent in the deeper portions of the tumour, particularly where invasion occurs, and are examples of prosoplasia taking place within tumours. They are a very good indication of at least some degree of malignancy in the growth.
I now turn to a consideration of the process of true metaplasia, the commonest example of which is to be found in the condition of pyelocystitis cystica. This is quite frequently observed by the pathologist both in surgical specimens and at autopsy, particularly when the urine is infected, but is also noted in cases of tumour formation, calculus disease and urinary obstruction with sterile urine.
The histological appearances of the condition are characterized by the finding of islets of epithelium extending below the surface layer, the Limbeck-Brunn epithelial cell nests. These nests may consist of solid strands of cells or, more commonly, of short tubules, which may branch in simple fashion. These are lined by transitional and columnar epithelial cells and contain inflammatory cells and debris which stains with mucicarmine. They usually communicate with the surface, but blockage by cellular proliferation or inflammatory swelling may convert them into retention cysts, which give the condition its characteristic appearance, and these are frequently lined, at least in part, by low cuboidal epithelium. In the genesis of pyelocystitis cystica it is the transformation of transitional to columnar cells with basal nuclei which produces the lumen within the epithelial nests and hence the tubular structure which they ultimately come to possess. The further elaboration of columnar cells to mucus-secreting goblet cells gives rise to a glandular type of epithelium which, in advanced cases, may mimic that of the large intestine.
Cystitis glandularis is certainly a rare condition but one does see areas of glandular metaplasia in long-standing bladder infections and a few cases of bladder tumours, and I think it is certainly more common than one might suppose from the scanty literature. Adenocarcinoma of the bladder accounts for about 2 % of all bladder tumours (Abeshouse, 1943) and is more common in extrophy of the bladder than in the normally situated organ.
Adenocarcinoma may also arise from the urachus and in this situation is continuous with the cavity of the bladder in about 33 % of cases (Rappoport and Nixon, 1946). Pyelitis glandularis is an extremely rare condition (Aiken, 1955) , and only three cases of adenocarcinoma of the renal pelvis have been recorded (Ragins and Rolnick, 1950) , all the cases showing evidence of long-standing infection and calculus formation. This is the very brief report of a fourth case. Case l1.-B. W., female, aged 63. This patient, who would admit to no previous urinary symptoms. suddenly noted the presence of a swelling in her right loin. After investigation this was thought to be a calculus pyonephrosis and a nephrectomy was performed. On examining the specimen it was found that the dilated pelvis and calcyces were filled with gelatinous mucin. Numerous small stones were present and there was an irregular papillary tumour in the lower pole arising from the pelvic epithelium. The renal parenchyrna was completely destroyed by the combination of back pressure and infection. Histological examination showed the tumour to be a papillary adenocarcinoma, while further sections showed that the epithelium covering the pelvis, calyces and ureter had undergone metaplasia to a glandular pattern virtually identical with that of the large bowel (Fig. 3) . The patient is alive and well fourteen months after operation. 
